In this article, we introduced a new technique called the Natural Decomposition 
The remaining structure of this article is organized as follows: In Section 2, we begin with the mathematical prerequisites of the Natural transform method. In section 3, we present the Analysis of the Natural Decomposition Method. In Section 4, we present the applications of the (NDM) to show its simplicity, effectiveness and accuracy. In Section 5 conclusion and finally, in section 6, we present the references of this article.
Mathematical Prerequisites
Definition: The Natural transform of the function f (t) ∈ A, for t ∈ (0, ∞) is defined by : 1) where
is the Natural transformation of the time function f (t), 
Theorem 2 If P (s, u) is the Natural transform and G(u) is the Sumudu transform of the
function f (t) ∈ A, then N + [f (t)] = P (s, u) = 1 s ∞ 0 e −t f ut s dt = 1 s G u s . Theorem 3 If N + [f (t)] = P (s, u), then N + [f (at)] = 1 a P (s, u). Theorem 4 If N + [f (t)] = P (s, u), then N + [f (t)] = s u P (s, u) − f (0) u . Theorem 5 If N + [f (t)] = P (s, u), then N + [f (t)] = s 2 u 2 P (s, u) − s u 2 f (0) − f (0) u .
Remark
The Natural transform is a linear operator. That is, if α and β are non-zero
Where, F + (s, u) and G + (s, u) are the Natural transforms of f (t) and g(t), respectively. 
Analysis of the Method
In this section, we illustrate the basic idea of the Natural Decomposition Method (NDM) for general nonlinear partial differential equation of the form:
subject to the initial conditions
where L is the highest order derivative which is assume to be invertible, p is the unknown
function, R contains the remaining linear terms of lower derivatives, h(x, t) is a source term and F (p(x, t)) is the nonlinear function of the unknown function p(x, t).
Applying the Natural transform on both sides of Eq. (3.1), we obtain:
Substituting the given initials conditions of Eq. (3.2) into Eq. (3.3), we obtain:
Taking the inverse Natural transform of Eq. (3.4), we obtain
where H(x, t) is the term from the source terms.
Now we assume an infinite series solutions for the unknown functions p(x, t) of the form:
The nonlinear terms F (p(x, t)) can easily be represented by decomposition series of the form:
where A n is the Adomian polynomials and can easily be computed with following formula:
where n = 0, 1, 2, · · · Some few components of A n are computed below:
and so on.
By substituting Eq. (3.6) and Eq. (3.7) into Eq. (3.5), we obtain:
Then by comparing both sides of Eq. (3.9) above, we can easily generate the recursive relation as follows:
Thus, the general recursive relation is given by:
Hence, the exact or approximate solutions of the unknown function p(x, t) is given by:
Application
In this section, we show the reliability, simplicity and accuracy of the Natural Decomposition Method (NDM) for solving nonlinear system of polytropic gas in two dimensions.
Example 4.1 Consider the equation governing the unsteady flow of a polytropic gas in
two dimensions of the form [1] [2] [3] [4] : 
Substituting Eq. (4.2) into Eq. (4.3), we obtain:
V (x, y, s, u) = e x+y s − u s N + vv x + wv y + p x ρ (4.4) W (x, y, s, u) = −1 − e x+y s − u s N + vw x + ww y + p y ρ ρ(x, y, s, u) = e x+y s − u s N + [vρ x + wρ y + ρ (v x + w y )] P (x, y, s, u) = c s − u s N + [vp x + wp y + γ (v x + w y )] .
Taking the inverse Natural transform of Eq. (4.4), we obtain:
v(x, y, t) = e x+y − N −1 u s N + vv x + wv y + p x ρ (4.5) w(x, y, t) = −1 − e x+y − N −1 u s N + vw x + ww y + p y ρ ρ(x, y, t) = e x+y − N −1 u s N + [vρ x + wρ y + ρ (v x + w y )] p(x, y, t) = c − N −1 u s N + [vp x + wp y + γ (v x + w y )] .
We now assume an infinite series solutions of the unknown functions v(x, y, t), w(x, y, t), ρ(x, y, t), and p(x, y, t) of the form:
v(x, y, t) = ∞ n=0 v n (x, y, t), (4.6) w(x, y, t) = ∞ n=0 w n (x, y, t), ρ(x, y, t) = ∞ n=0 ρ n (x, y, t), p(x, y, t) = ∞ n=0 p n (x, y, t).
Using Eq. (4.6), we can re-write Eq. (4.5) in the form:
where 
finally,
thus,
Then, using the general recursive relations, we can easily compute the remaining components of the unknown functions v n (x, y, t), w n (x, y, t), ρ n (x, y, t), and p n (x, y, t) as follows:
. . .
. . . 
Then, the series solutions of the unknown functions v(x, y, t) w(x, y, t) ρ(x, y, t) and p(x, y, t) are given by:
v(x, y, t) = ∞ n=0 v n (x, y, t) = v 0 (x, y, t) + v 1 (x, y, t) + v 2 (x, y, t) + · · · = e x+y + t 1! e x+y + t 2 2! e x+y + · · · = e x+y 1 + t 1! + t 2 2! + · · · = e x+y+t , w(x, y, t) = ∞ n=0 w n (x, y, t) = w 0 (x, y, t) + w 1 (x, y, t) + w 2 (x, y, t) + · · · = −1 − e x+y − t 1! e x+y − t 2 2! e x+y + · · · = −1 − e x+y 1 + t 1! + t 2 2! + · · · = −1 − e x+y+t , ρ(x, y, t) = ∞ n=0 ρ n (x, y, t) = ρ 0 (x, y, t) + ρ 1 (x, y, t) + ρ 2 (x,
Conclusion
The 
